Introduction
The demilitarization of nuclear and conventional munitions is producing millions of pounds of surplus explosives (energetic materials). Historically, surplus explosives have been disposed of by open burninglopen detonation (OB/OD). The disposal of these materials by OB/OD is becoming unacceptable due t o public concerns and increasingly stringent environmental regulations. Environmentally sound and cost-effective alternatives t o OB/OO are needed. We are investigating the chemical conversion of energetic materials t o higher value products. This paper focuses on the use of a surplus propellant (UDMH) and high explosive (Explosive 0) as chemical precursors t o higher value explosives (DATB and TATB). TATB TATB is a reasonably powerful high explosive whose thermal and shock stability is considerably greater than that of any other known material of comparable energy. Although quaternary hydrazinium compounds have been known for over one hundred years,l 2 they have not been employed as VNS reagents. We examined 1 ,l ,l -trimethylhydrazinium iodide (TMHI)l3 [(CH3)3N+-NH2 1-1 for useas a VNS reagent. We reasoned that TMHl would be sufficiently nucleophilic t o substitute into nitro-substituted aromatic rings but would be superior to the previous examples because the leaving group would be the neutral trimethylamine instead of a stabilized anionic species. In addition, there was a possibility that the hydratinium halide would react with base t o form the neutral ylide species, [(CH3)3N+-NH-], which may be the reactive species in the amination process. Indeed, when TMHl was reacted with various nitro-substituted aromatics the amino functionality was introduced in good t o excellent yields. We found that the number of amino-groups which may be added t o the electrophilic aromatic ring was equal to the number of nitro groups present on the ring.
A study of product yields and distribution of various 3-substituted nitrobenzene derivatives was performed using TMHt (Scheme 3) ( Table 1 ).14 The results of our study were compared with the findings reported for 4-amino-1,2,4-triazole (ATZ).g ATZ was found t o be regioselective, giving substitution para-t o the nitro group exclusively. TMHl gave all possible product isomers thereby showing no selectivity but presumably greater reactivity. There was a general tendency for TMHl t o yield products in which the amine substitution occurs predominantly orthe t o the nitro group although s o w exceptions were noted. We are currently investigating the use of more stdcaljr crowded 1,1,1 -trialkylhydrazinium halides derived from UDMH in an attempt to i n- A l t~~~c a n .~p r e p a r e d .~f m m~a n d m e~i o c l i d a 1 3   1,1,1 
Summary
The new synthesis of TATB that we intend t o scale up from the laboratory bench t o pibt plant is outlined in Scheme 9. The starting materials are relatively inexpensive and can be obtained from demilitarization programs (Explosive 0, UDMH) or commercial sources (4-nitroaniline, hydrazine). We have eliminated the use of chlorinated arenes in response to environmental concerns and will recycle solvents and materials whenever possible.23 Trimethylamine (TMA), a noxious and moderately toxic gas (bp 3 OC) released during the VNS reaction, will be reacted with chloramine t o regenerate the TMHCl consumed in the synthesis of TATB. 
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